Increased capillary permeability in rat brain induced by factors secreted by cultured C6 glioma cells: role in peritumoral brain edema.
To investigate whether brain tumors secrete a factor(s) responsible for peritumoral brain edema, we studied the effect of conditioned medium from cultured C6 glioma cells on rat brain capillary permeability. Three different fractions of conditioned medium were obtained. SUP-N was a culture supernatant incubated 4 hours in serum-free medium. SUP-C was the 60-100 fold concentrated fraction obtained by dialysis-concentration of SUP-N; it contained 950 micrograms/ml of protein greater than 10 k-daltons from 3 x 10(8) cells. SUP-L was a water-dispersible lipid fraction from SUP-N; the major components of SUP-L were neutral lipids and free fatty acids. The supernatant fractions and their corresponding control solutions were infused into normal rat brain, and capillary permeability was determined using quantitative autoradiography by measuring the unidirectional entry constant, K (micrograms l/g.min), of 14C-alpha-aminoisobutyric acid (14C-AIB) into brain tissue. SUP-C and SUP-L significantly increased capillary permeability of normal brain; the effect of SUP-C was more intense and extensive than that of SUP-L. The highest mean K value (Kmax) of SUP-C was 10.83 +/- 0.99 and that of the control was 2.53 +/- 0.22 (p less than 0.001). The Kmax of SUP-L was 5.61 +/- 0.23 and that of the control was 2.67 +/- 0.36 (p less than 0.01). A time-course study after infusion of SUP-C demonstrated that more than 1.5 hours is required for the supernatant fraction to open the barrier and that the effect of SUP-C was reversible. The increase of capillary permeability induced by SUP-C was significantly inhibited by pretreatment of rats with dexamethasone (10 mg/kg, ip) 1 hour before intracerebral infusion of SUP-C (Kmax (untreated): 8.30 +/- 0.82, Kmax (treated): 1.33 +/- 0.64, p less than 0.001). These results indicate that experimental brain tumors secrete at least two different diffusible factors responsible for capillary endothelial leakage in normal brain. One is a protein of molecular weight greater than 10 k-daltons, whose effect is inhibited by glucocorticoids, and the other is a waterdispersible lipid.